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PREFACE | 
| 
The purpose of this paper is to derive some sort of "rational | 
approach to northern transportation planning". As philosophers 
and others have written volumes on the problem of "what is racioneir 
and the amount and diversity of literature on transportation plan- | 
ning is simply staggering, it has been necessary to take a some- 
what selective approach to the question posed by the title of | 
this paper. The main theme of the discussion that follows is that | 


it is necessary to be fully aware of the major problems and limi- 


tations involved in northern transportation planning before attempt- 
ing to formulate solutions to these problems. | 
The first part of this paper discusses in general terms the 
role of transportation as a development tool and some of the broader 
aspects of the present development of the Yukon and the N.W.T. 
(hereafter referred to as the North). The second section of the 
paper discusses some of the major problems of pi Boyes and trans- 
portation planning in the North and also discusses some proposed 
Solutions to these problems. As it is impossible to discuss all 
the problems of northern transportation (and transportation plennet 
in a paper of this length, or perhaps any length, the discussion 
focusses on what are felt to be the major considerations and dif- 
ficulties that one must be aware of in order to formulate rational | 
approaches to the northern transportation problem. The third sec- 
tion of the paper attempts to come to grips with the tricky ques- 


tion of - what is a rational approach to northern transportation 
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planning?. 
All the views and ideas propounded in this paper are those of 


the author alone and they should not be interpreted as reflecting 


official Federal Government policy. 


The guidance and assistance rendered by E.R. Weick in the prepara- 
tion of this paper is gratefully acknowledged. 
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La INTRODUCTORY REMARKS 
Transportation may be looked upon as those methods which attempt 
to bridge the time and space gaps between buyers and sellers in an 


(1) 


economic system. The object of transportation is to move 


people, goods, services, and information from one place to another | 
in the most efficient (i.e. least costly) manner possible. The para- 
mount importance of transportation as a development tool is See ee 
as a “natural law" here as no viable body politic can exist without 
adequate transportation facilities; indeed, societies are built | 
around and accommodated to their transportation networks. 

Historically, transport technology and the availability (or | 
lack of) adequate transportation facilities has been the crucial 
factor determining development in the North. The major economic 
activity in the North has been, and appears likely to remain so 
for some time, the exploitation of natural resources of all kinds. 
This exploitation has been an almost direct function of the develop- 
ment of transport technology. Thus, the first resources exploited 
were those with a high value tO weight factor, such as gold, silver, 
and furs. More recent times have seen a vast improvement in the | 
ability of transportation to cope with northern problems, and 
cheaper technology has increasingly made possible the harvesting of} 
lower value bulk materials such as iron, copper, asbestos, lead, 
and zinc, mostly from the southern part of the territories. 

The traditional provision of transportation facilities to serve 


one resource area has resulted in a sort of "pin-pricked" develop- 


ment of the North, with many small settlements being separated by 


(1) D.F. Pegrum, Transportation: Economics and Public Policy. 
Richard Ds Irwin Inc., Homewood,: Illinois, 1968. P.4. 


he a’ 7 oe , 


ebodsyem ekols as Oa hakeos Sot Yer. ‘pokesstoqungat 
cscs bas Sits exit nee - 


one f 


‘6 ar atolise Ons exeyird neewtod ecap 9 
: : : : “ oa Ss a of AT (i) mn Mw . 2 
ayom OF 4 nots a3 xOoqeAs ts 30 Joe ao errs Maseye Sic ric 
: ; = 
yofsocs Of enalq emo Moz aolsemiorat Ss Fale tamed ,sboop , olga 
sisq ec eldigeog Isansm (yes: tanSi .S.f) SHRe tp Lt te seam. | 


leveb 6. es noryesrocdentsxs . 50 sons2toqanb 


ttileq hod alidsiv On -as& ‘ezod “wal issuten” 4 


YonsS LW TBD VLo 
rf 1s esiteivos ybesbai yeorablsose ho kesgtogensit 
aizowren no isasioqedsss x~iedts of bersbommooos bre £ 
co) yoilidsiievs amo Dm ypoloans 3 2 SSS : | 
j sip sit need 264 asistifcosd nOLse ys 20Ge iat scan a 
Simowrown LOCaM = 94 . a2xan sat at _phaeme oLov ab ‘paiaLieeaeie 
2a nmitshiet Of views 4 aYSeccs T , fesd 26 ritsoVv py te} ek 3 
abate Lis to eeotuoess farusan Io sorted LOLaxS ons = 
~qolaveb edt to nortones tosuth seonfls as need ‘esa noises be 
bsxiolgGxe ze0tvoae’s gaits eds . aunt gota’ sabes 
sb vow 


sapiew OF extay dpi 5 ds hee 


. * - * 
~tevite ,bLop 6e& howe LtOrSeT F 


els si aqamevordm! teay & noes, even semee sneoox “i oa 
; 7 


Bae vente.k core agaritxon tiv 9400 OF. aoisedzoqeassd yet 


yzae ode vignanon ebet xi reiteaoxans aa Neolos 
| pats ae ae sein eee tind 


jarge distances. Military considerations and major "natural" 
transportation arteries (eg. Yukon River, Mackenzie River) have 
also played a large role in the development and settlement pattern 
of the northern territories. This type of development is likely to 
continue for some time, although hopefully in a somewhat improved 
and modified form, as the volumes required for a traditional re Fe 
port network are simply not possible (except for temporary peak | 
jendsjran the: foreseeable’ future. | 
Transportation can be used to influence, indeed, it can even | 
be argued determine the pattern and rate of economic development | 
of an area. Given the need for public sector involvement in pro-| 


(2) 


viding some transport infrastructure and formulating transport 
policy, the great importance of a sound public transport policy is 


readily apparent. 


telus NORTHERN TRANSPORTATION PROBLEMS 


The North is at the same time a simple and a very complex 


area. The complex elements of the northern scene cause innumerable 
problems of transportation and planning for transportation to arise. 
As it is virtually impossible to be either all inclusive or all : 
knowing in this regard, the following discussion deals only with 
what are felt to be the major problems and considerations of 


northern transportation planning. 


(2) Public involvement is necessary to (1) regulate rates and 
establish standards, and (2) provide certain infrastructure 
projects. This latter aspect requires a public input as the 
market cannot effectively allocate transportation resources 
in many cases - highways, navigational aids, streets, etc. 


"“Caxegen" 2zotam fo Ayosesee Langs Visit LM eal set ti re. 

7 } é ' fr 
ved (uevit oisnetosN Se ch NOR...) Siw ie) notte Syoqenes- 3 
bg SHemeitsee dre snoneofeveb act mi-etos opt si 6 boyelg oats 


7 ’ t fe c i aa 7 { . 7 
+ aia™ Vceolvodhn tee setae ett? 


i\teao2 


s- wiedit #t sasmqoleved to “egy sie* 
sSvO was sfdwsmoe sont yitos ag Tcpeentie , anes eiesd i002 Sten ar y 
‘ = ey 
sansts Leaoiy 256 to7 na a8 2 ps patitov sid Sh aor jot ti bom 
Gq Vxs it Och oF JORONKS) SBLALBECY SOA Fa Com pm 8 ous atows ae 
ua Likeness oct xk’ Ca 
neve “MBO 3% \beedal , Soret ftor ot Sean oF nee. asiscnel a ‘ 
STS % aye 4 HINT Ooe Ta gy Saha oxogs se ery oa lireet ob 
ond Scterv ran yodose Dilco¢e <Oe Des. OCs evi Ot ns %6 
sgjanext paiselvn tot. Snes (So jou teetins sYege heya show! ai 


‘Idee Savoe 8 to sOnadamt Jhety Sma 


sosisqge 


onto Oz ALSORRMANT WIETHON is 


pa « 


~.ahemoo yxev B dns elomta & ae tt ents 2 Sig aa 2t “sao eet a 
gltveribvnal sesso S19De' ALenl TON at: © esnestele xelgnoo emt % 
opis ee aolsstuequnexs «6% on Sinsag brs noice s.ogpas st xo Xe 


Lhe er eviensoai aie tamgis od od eldtaacepat seca 
ay “2 padugacod ads  btepex etn 


(a) Perspective 

A first difficulty encountered in any discussion of Canada's 
North is that the situation must be put into its proper perspective. 
To start with, while the North has about 40 per cent of Canada's 
surface area, it also has less than 1/4 of 1 per cent of her total, 
population. Thus, when demands are made that the government must 
develop the North by providing cheap Cemnepoee it must be e 
remembered that the rest of Canada is also placing heavy demands 
on governments’ limited transportation budgets. 

The oil discoveries on Alaska's North Slope brought the usual 
"transport = economic growth" advocates out to plead for a rail 
line or at least a road to the North Slope area, and the "scandal" 


- . « i | 
of no surface transport to this rich resource area was on every 


(4) 


Alaskan's lips. The private companies, however, are managing 


guite well in the North Slope Area despite the lack of this 
"development key". At present, the North Slope sites are being 
supplied by air, barges up the Mackenzie River, and’'overland by 
Cat train and various tracked vehicles. As a general comment, a 
cautious response is warranted to those who claim that we must 


have cheap public transport for economic growth. 


(3) The problem with the term "cheap" transport, of course, is that 
it means different things to different people. To users of a 
new public facility who are absorbing a miniscule part of the 
total cost of the facility, the investment may appear cheap 
indeed. However, such an investment may be considered anything 
but cheap to heavily burdened taxpayers and a. government faced 
with other competing priorities within a limited budget. 


.T. Haefele, "Transport in the North - A Case for International 
Cooperation” Papers of the Tenth Annual Meeting, Transportation 
Reséarch Forum, 1569... P.151, 
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Per capita government expenditures on transportation facilities 


! in the North, considerably exceed those for the rest of Canada. 


Table 1 shows total Federal Government expenditures on a oate in 
Canada, and from the table it can be seen that per capita govern- 
ment expenditures on roads in 1968 for the Northwest Territories 
were approximately five times as high as those for. Canada as a 
whole and in the Yukon were more ten times those in Canada as a 
whole. However, such comparisons can be a little misleading. 

Many of the road miles which have been built in the North have 

been justified by the need for access to resources areas, and have 
provided intercommunity transport only as a by-product. While this 
may also be true in the provinces, provincial highway systems are 


more directly related to intercommunity travel needs. 


(b) Differences Between North and South 
In many respects the transport problems of the North and the 


South are at opposite ends of the spectrum. - Transportation costs. 


§ 


in the South are rising in many cases due to sheer: congestion and 


overloading of facilities. In the North, on the other hand, | 
improved techniques of handling large volumes over long distances} 
are increasingly reaching the cost threshold necessary for | 
economic resource exploitation. 

Factors such as weather, communications, geography, cost of 


fuel, availability of supply depots, terminal facilities and 


| 


navigational aids which affect transport can vary widely over the| 
North's vast area. This great variance of conditions has aided | 
in bringing forth a host of different modes to cope with the 


various problems of northern transport. A partial list of the 
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various modes used in, or which might be considered for, the 


North Ls: 


railways © pipelines 
all weather roads winter roads 
skylines ice bridges 
racked vehicles trucks & wheeled vehicles 
skidoos and bombardiers hovercraft 
STOL air services float.and air ski 
regular air (CTOL) transfer & storage faci- 
lities 
barge (inland marine) ocean marine 
‘és Supertankers (Manhattan) Submarine tankers ? 


Table 2 presents estimates of comparative ton-mile rates for 
many of these modes. 

While the total cost per ton mile of transporting goods is 
usually the most important consideration for a shipper, other 
elements in the North also bear on the transport decision. Speed 
and reliability of service may be important considerations if 
shippers can realize savings through lower inventories. Regularity 
or seasonality of service can be a crucial consideration given the 
short construction season in the North. The promptness and regu- 
larity of air transport have in many cases far outweighed the cost 


differential of air transport over other competing modes. 


| 

| 

(c) Lessons from Underdeveloped Areas | 
In many ways, Canada's North is similar to other underdeveloped 


areas. The North is primary industry oriented, export oriented 


| 
| 
and thus vulnerable to world market fluctuations, has a small ) 
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TABLE 2 


COMPARATIVE TON-MILE RATES FOR 
DIFFERENT TRANSPORTATION MODES 


Cost/Ton 
Mile 
Mode Vehicle or Craft (in cents) 
Air Cushion 
Vehicles SNR 6 100 
Hovermarine HM 
(sidewall type) 50 
Tractor Train 100 | 
G, Helicopter (load 500 lbs.) 400 | 
Helicopter (load 3-4 tons) Wey ) 
Helicopter (loan 10 tons) 50 | 
Aircraft DeHavilland Otter : 100 
DH Twin Otter 70 ) 
DH Beaver 130 | 
Bristol 30 
C 130 Hercules. iS 
Boeing 747 £ 5 | 
Boeing tilt wing (20 ton load) 30 | 
| 
Truck Std highway vehicles on 
winter road 20 
Std highway vehicle on highway 8 
Rail Std equipment (northern railways) 7 
Z 
Ships on northern supply operations 5 
Marine Barge in Mackenzie 4 
Super tanker in Arctic ? 
Cargo submarine in Arctic e 


Pipeline Standard in south 
Northern pipeline 


Note: the ton-mile rates for aircraft and ACV's would double if 
the craft returns with no load. The costs shown are based on 
charter rates where these have been established, and include 
depreciation of capital as well as fuel and crew. 


WH 


Source: E. Weick and C. Merrill, "A Look at the Future" North 
Queen's Printer, Ottawa, 1969. P.70. 
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capital market, and has a considerable foreign ownership content 
in its industrial sector. However, the North differs from many 
underdeveloped areas in that its resource base is probably very 
large, it has avery sparse population, and a stable government. 
A first lesson to be learned from the experiences of other 
underdeveloped areas is that we must break out of the "develop- 


“ment for development's sake" syndrome. The traditional way of 


dealing with transport problems is government subsidy. Subsidies 


to transport infrastructure brings settlement, settlement of 
course brings volume, and volume brings unit costs down, thereby 
solving or at least ameliorating the problem. The major problem 
with this approach is that new towns and settlements place very 
large demands on government for social services of all sorts with 
the result that the perceived (government) cost of development is 
often much lower than the actual cost of development. Another 
- problem is that the scale of public participation required for 
development to proceed is not always as large as seems necessary 
at first sight (the Prudhoe Bay example was discussed earlier). 

A second lesson to be learned is that care should be taken 


not to overextend the traditional transportation infrastructure 


less changing conditions should render it obsolete. The building 


of two transcontinental railroads in addition to the established 
C.P.R. line and their subsequent collapse and amalgamation into 
the C.N.R. in the early part of this century is a good example 
here. The Canadian Government is taking steps to avoid a costly 
duplication of facilities with its announcement that it will allow 
only one petroleum and one gas pipeline to be built down the 


Mackenzie River Valley. 
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(d) Social Needs 

The question of whether or not government expenditures on 
transportation facilities in the North will be economic or not 
can, in most cases, be easily answered in the negative. However, 
social needs are a very important consideration in the under- 
developed North as they are in other underdeveloped areas, and 
must be considered in addition to economic needs. The question | 
now becomes not "are such expenditures economic", but rather "how 
do we make the most use of scarce transport funds?". There is no 
clear cut answer to this latter question, as any final decision 
will depend on the policymaker making a value judgement as to the 
relative importance of the social need factor. The annual aBRCE 
-from Montreal, a Federal Government operation which provides the | 
eastern Arctic with supplies as well as supplying a medical staff 
to treat the native population and the Remote Airports Program of | 
the Department of Indian Affairs and Northern Development to build 
ten airports over the next few years at remote settlements, are 
examples of "social need" oriented government transport. expendi- 
tures in Canada's North. 

Opinion among the experts is divided as to whether or not a 
pipeline (or pipelines) will be built on the Mackenzie River. 
The effects of a $2 billion investment in a Mackenzie Valley Pipe- 
line and the haretper Brae Bhod such an investment on the underdeveloped 
northwest economy in general, and the native population in parti- 
cular, will almost certainly be far reaching and large in magni- 
tude... It is crucial that large infrastructure developments such 
as this include the social and cultural needs of the North in their 


cost calculations. 
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(e) Ecology 


The North is the last great "frontier" in North America, and 
most of this region is still in its natural pristine state. While 


some would argue that all development of the North should cease 


and the area should be preserved as a great natural park, a more 
reasonable solution would appear to be that of controlled develop- | 
ment, with developers taking account of and paying (in part or in 
full) for any ecological damage caused by themselves. 

The ecology problem poses some particularly difficult problems 
for transportation due to the delicate nature of the northern 
environment and the volume of resource exploitation proposed. As 
an example of the kinds of things that can happen, two years ago a 
forest fire threatened the community of Inuvik and a firebreak was 
bulldozed one inch deep and 4 bulldozer blades wide. Unfoxtunately| 
the delicate permafrost balance was upset and today the firebreak 
is a mile long 12 foot deep gully and could become as deep as 50 


face) 


(£f£) Problems of Prediction 

In order to sensibly determine transport priorities in the 
North, we need some sort of estimate of future demands for trans- 
port. The basic needs for transport in the North in the future 
will almost certainly be tovexploit minerals and petroleum products, 


to move passengers, to move supplies, and to move machinery ancil- 


(5) See the Montreal Gazette, September 29, 1970. The Canadian 
Government has taken the initiative on the ecology problem 
and fairly extensive legislation is in effect for northern 
areas. 
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lary to the production process. As the resource potential of the 
North is still largely unknown, the northern economy is subject 
to "shock effects" (viz. Prudhoe Bay) with the result that fo Nee 
in commodity flow volumes over, say, 15 years would be so great | 
relative to the base year for which data were available, as to 
preclude the use of models calibrated for that base year. ‘°) 
Even in cases where the resource base is known, accurately 
predicting future transport needs is difficult as many variables 
can affect and change the development pattern. Consider, for 
example, the extensive Casino copper-molybdenum deposits north of 
Whitehorse in the Yukon and the large deposits of iron ore on 
Baffin Island. Whether or not these large projects come on | 


stream depends on many factors, among them, transport technology, 


world markets, mining technology, the availability.and cost of 


power, and the availability and cost of capital. A change in any | 
or all of these factors could easily determine whether or not 


these projects are economically feasible. 


(g) Awareness of Alternatives 

It is crucial that all alternatives are carefully examined 
and full allowance made for possible future technological develop- 
ments as “outmoded thinking:.concerning transportation technology 
or the premature hardening of the system in the wrong places can 
3 hinder northern development through a misapplication of develop- 


ment capital and imposing higher transportation costs upon sub- 


(6) R. Soberman, “Transport Technology - Some Considerations for 
the North". A paper presented to the Alaska Science Confer- 
ence, Whitehorse Y.T., 1968. P.3. 
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sequent development than necessary". ‘7? Flexibility, however, 


is usually only obtained at the price of higher transport costs 
(in the short run at least). Generally speaking, those transport 
technologies with a high ratio of sunk capital to operating costs 
(e.g. railroads) are characterized by lower costs per unit of 
output, reliability, higher risk (if sufficient volumes do not 
mfcatiaties), and greater inflexibility in meeting changing condi- 
tions and demands. Thus there is a trade-off between cost and 
risk associated with choices between various modes; ‘8? 

Administration is a difficult problem in the North due to the 
great distances between population centres. While there is a need 
to administer these areas, it is not at all clear that. the only way 
this need can be met is by moving people around. In many cases, | 
\e may be more convenient to move ideas rather than people. Instant 
and complete communication (via television phone hook-ups) would 
obviate the need for much business travel, and would necessarily 
greatly increase working efficiency. While present’ day communica- 
tion technology is far from being perfect, the alternative of mov- 
ing information as opposed to moving people should be carefully 
examined, particularly with respect to central government adminis- 
trative functions and requirements. 

Another area in which alternatives to traditional thought 


should be considered is in the individual firm calculations to 


design specific transportation systems to serve one resource aré:. 


(7) G. Rogers, "Alaska" an article in North published by the D. | 
of Indian Affairs and Northern Development, 1969, P.37. | 
| 


(8) Re Sobermar/ opicit.,.P.5. 
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A reasonable alternative to this traditional approach would be to 
concentrate investment and encourage settlement in larger centres 
and discourage smaller company towns with small populations. All 
the (considerable) company investment in new towns could thus be 
avoided’ (except for marginal facilities - bunkhouses), aves: ane 
portation to and from the site could be provided by, say, air 
facilities. 

Given the advanced state of air technology, daily flights of 
Bescral hundred miles would appear to be feasible. pancentra tts 
settlement in larger centres would lead to economies of scale in | 
providing services and the cost of daily air transport would likely 
be lower than those incurred by traditional solutions when all 
costs including social costs are considered. Important economies 
of scale could also be realized by concentrating investment in 
"transportation corridors" 9) (including such things as road faci- 
lities, pipelines, power supply, storage facilities, communica- 
tions facilities, etc.) wherever possible for the use of many 
different interests as opposed to "one firm one investment" deci- 
sions. The Mackenzie River basin seems suitable to this type of 
investment. 

If one was to crystal ball and speculate on what is likely in 
the future of the North, a safe statement would appear to be that 
the future development of the North will undoubtedly be greatly 
affected by air transport technology development, Of particular 


interest here are air cushion vehicles (ACV's). ACV's have the 


(9) See R. Rohmer's, The Green North McLean Hunter Limited, 
POLTON CG ak S/ Ons 


3, a SR cabal 


os od Bigow dosoxeg@e wes cobs bie steasisieaad wisensesie 
srtnge teviel as tnemeadyoee enexuecuke bas soemsamvnd | 
(in, .2neice tugs ilema advte sawed YOGA: x0 Lieme ap 


cf eods Bdgeo anwod wom al snemieeves yauseyino tatesxebisnelcale 
Ane , * i. Ce 
Bos , tasegorNead. ~ asia iLiopi Leretyxem 4@t 190m) ig = 
125 ,¥ee ~yd bebsvore ad blues ogte end moz® han nd oak 
,2aold Band A 
to athipsl? vilsb ,ypoloatioas tia 30 esisa hoyaavbs ont aeoved 


nigevensoroD .eldiase® sd of tesage Siyow selia besbaua 


“i alese to eetmoncos o¢ Ssei bloow setzaep sopel ai ta 
viedtil Bivow ttogenstd ifa ylisS to tao ets Sas eooivase pail 
(Ls tasty snotsulos Isnetsibaxs yd Cexuwoal spods neds te 
LMosooS sac annie beuebisnaes exe ateoo stows paibulon. 


Ti snanttesvail prises reneoangs ya Horilses, ed Ooke. biuao 


{@), 


ios? bseow a6 apaids dove eaibalpat) *esaithibicds nokta; 


i 


-apingmmoo ,eeitiltost euareds ,yiogve Beweg aomdlogiq is 2 
1 
ua to wan ang tos sidiaseg sevezedy (.0F0 Phd LLGBE 


hia 
e 


-“boeb “Inantagvni eno mist eag”’ of bseoqgdo #6 @etegtarat ns 
to egy? aise o¢ aldstive amesa ciaed zorih eisaedost ed.) 


a (are 4 =e we es 


es. nee on epimers oe 8 ¥ 


\ 
: 


- 1G == 


great advantage over other modes in that they can travel over any 
relatively level surface, be it ice, snow, swamp or water, whereas 
the other modes are specialized beasts requiring their own special- 
ized and costly surfaces. The ACV also has the great advantage 

of not affecting or damaging the surface over which it travels, and 
as the ACV can travel over many surfaces, the possibilities for 
cost savings through reduced handling of freight in many instances 
is obvious. 

The Federal Government has supported field trials of the ACV 
and a fair amount is known about their performance in northern 
conditions. All the amphibious type A (hovercraft) have installed 
horsepower in the ratio of approximately 100 horsepower per ton 
of all up weight, and this heavy power requirements results ina | 
ton-mile cost of 10 cents for fuel alone, and a range of about 
200 miles. ‘+9? 

As.a general comment, at their present level of development, 
ACV's seem to be best suited for moving passengers and not freight 
over distances of less than 100 miles. However, given the rapid 
rate that technology is overcoming obstacles and solving p¥Yoblems ‘+2? 
it seems most likely that large freight carrying ACV's-will become 
economic propositions in the not too distant future. The implica- 


tions of this for all underdeveloped areas are great indeed. In: 


Clarke's words - 


(LO) BiiWeidkratdaGerMerrilby sop. te®mt  papoy2: 


(ll) The speed at which technology is progressing should not be 
underestimated. For example, Bell Aerospace of Buffalo, N.Y., 
is presently working on a 4,000 ton hoverfreighter designed to 
cruise at 100 mph (i.e.'cross the Atlantic Ocean in two days). 
Cargo would be containerized and only a small crew would be 
required to operate vessels of this type which may see ser- 
vice in the late 1970's. 


Cd 


bv ot 
£2 eae 


nemgoleveb 


ety fe TSP sTIRVSG ep ubead vot bette Feud sd ot a 


SLiCSss 


rn 
net ew! A 


IVa KO 
; 


ae 
wwii le 
> als 

a r 

Le a 

OVE { 
| ee aa 
3 

UEC F 


eis Move 


eo 


veo aW. LO: Ge 


titivper etesed bas itecoege ose nanan. xedto. 


Vv i PS PE ) aD Wd eo Sti Or is VOA eT . a aostxue 3 o 
in vi a lzuce Bag be 
7evo spstige ant PS se ieee patsoet te Jom % 


sot oa Antith 


L ile 

be 

ake é 
] yen 
xe Wiad a 


, 47) no 


> 


vats Iacdy te Raber tedso save . 
aid ,eeoalsue Yasm teve Lover “to VODA 
taxz to pxitbasd heouied gaya ee aqalyeas 
(Olieg sleds trode awoux as TORS tist 
siiuper tewoq yvaan int DS 2yiew oo 


bes ,enois Leut 20% eaceeo on 20 3200 6 


to level ILSaaTG sient? ge 78enieot iasoaeg a Ad 


sda ae eaivios Hits | 


amon ad LLiw 3*VOA vakyntne SAQ laze ¢ 
_omne8 | Pawo oor Fon ads ia. s 


Oo viesegixosads , tO Gites ‘eda att te 


‘ewok .eelim ooL hall sees to secaes 


~ Lf 


.wome ,eak df od jeoataue level view Hsaton 
a te 


pr: if =a 


y 


‘igh ‘rs 


enol 


t becxoggye sad Fred o1evOD fazebe% coe 


MS = 


=) 


i we 


evod) A equa -ewelaldgms ody bih » SAO LBS 
a — 


/ 


» ee 
rz! 


(of) 
store ee 


Male 


aglonzeGo Paimonteve | at ‘qpotontines 2 | 
vied acts hice Soom 


ii & 7 Ms Tye 


pe 


"..-With the emancipation of traffic from the 
road, we will at last have achieved real mobility 
over the face of the earth. The importance of 
this to Africa, Australia, South America, 
Antarctica, and all countries that lack (and now 
may never possess) well developed highway systems 
can scarcely be overestimated." (12) 


Similarly, the (future) ability to load a containerized Hover- 
freighter in, say, Winnipeg, and then ship direct to London, 
England will obviously have widespread repercussions on present 
multi-modal transportation systems. 


Whether or not these large ACV'S will prove feasible in’ the 


North remains to be seen, and any present opinion on this matter 
would be at best a guess. One thing that is reasonably certain, 
however, is that new ideas and technology will be continually 
becoming available to assist in solving northern transportation 
problems. A careful examination of all possible alternative 
solutions to northern problems is necessary if some of the mis- 


takes of more developed regions are to be avoided. 


ca ae A RATIONAL APPROACH 
Rational is basically that which makes sense, and as trans- 
portation is a means and not an end, a rational approach is to 


use transportation planning to maximum effect as a means to achiev- 


(13) 


ing some goal. This paper assumes a desirable goal to be the 


(12) A.C. Clarke, Profiles of the Future, A Bantam Book, Harper 
and Row, New York, N.W., 1967. 


(13) Alice (in Wonderland) asked the Cheshire Cat "Which way shall 
I go?" to which the cat replied "That depends a great deal on 
where you want to get to". Similar logic applies to the pro- 
blem of transportation planning, as what is rational. depends on 
what goal or goals transportation planning attempts to real- 
ize. ; 
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"bDalanced development" of the North and evaluates the term rational 
an, this context... A eapional approach is seen to be one that: 
(a) accurately accounts for all costs and benefits of transporta- 
tion,.decisions, (b) is fully co-ordinated as a part of an overall 
development plan, and (c) is flexible and amenable to future change. 
An enlightened benefit-cost approach which accurately accounts 
fox all the. relevant measurable costs and benefits involved in any 
given transport decision, and at least attempts to account ee 


(14) is the first 


those costs and benefits not easily quantified, 
component of a rational transportation plan. The economic problem 
in the North is that of making the most effective use of a given 
(due to government budget restraint) amount of scarce capital, and 
so projects should be ranked according to their benefit-cost ratios, . 
in other words, the top ranked project would be that project which 
yielded the maximum benefits for a given cost outlay. 

As development has been assumed to be the end for transport 
planning, a national income approach which involves a considera- 
tion of the economy with and without a given investment will be 
the proper type of benefit-cost analysis to employ. In other 
words, the national income approach measures the total impact of 
transport decisions on the area or economy under consideration. 

\ 

| 

(14) There are many things it is virtually impossible to puta 
price on such as the value of a human life, the value of 
a lovely sunset, etc. While we may be unable to accurately 
quantify all benefits and costs, we can usually identify 


thew teection Ofoa Givensetfect =—.eq. positive effect - 
improve recreational facilities. | 
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While the benefit-cost approach is fraught with difficulties and 


(15) the relative costs and benefits of alternate 


shortcomings, 
transport decisions must be considered if meaningful choices are 
to be~made. The total benefits and’ costs of a given’ decision will 
consist of tangible measurable components (eg. construction costs, 
O&M expenses, various primary and secondary revenue streams) and 
intangible components (eg. ecological costs, recreation benefits). 
The weighting Or importance given to the latter factors will, of 
course, be largely determined by the value judgements of the 
decision maker. | 
Volumes have been written on the problems and possibilities | 
of measuring the gains from public investments, yet despite this, 
no satisfactory guage for measuring the gains from improved trans- 


(16) 


portation has been developed. While this paper does not offer 


any new insights into solving the problems of benefit-cost analysis, 
it does assert that the first step towards a rational ransport 
plan is an awareness of and a consideration of all the relative 


costs and benefits involved in any given decision. 


(15) Some of the many difficulties involved include: (1) Benefit- 
Cost ratios can be manipulated by changing the assumptions 
of the analysis, (2) problems of who benefits - this is impor- 
tant given the large foreign ownership content in the northern 
economy, (3) It must be noted that even ideally accurate cost- 
benefit information would not guarantee that the most bene- 
ficial of two similar (equal cost) projects would be imple- 

\ mented as vested interests can and do affect final decisions, 

and (4) problems of distribution arise - eg. is it better 

that 3 individuals benefit by $500 each or that 14 individuals 

benefit by $100? 
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Investing in transport technology is an area where public 
investment may yield large and widespread benefits given the pre- 
sence of large untapped resources in the Arctic areas. For example, 
the development of an effective ice breaking technology would "open 
up' the Arctic Islands, the huge Baffin Island iron ore waeseices| 
the North Slope area, and would have far reachitig implications 
for the whole Arctic area. 

A second area where public investment could yield large cetuets 
is in the supplying of meteorological and navigational aids of | 
kinds. Public investment is necessary here as the private sector 
is unable to effectively capture the benefits (i.e. charge prices) 
for the use of such investments. 

The second component of a rational transport plan is that | 
public transportation planning must be fully coordinated with 
other development policies in aiming at a common goal. In other 
words, transport planning must be tailored to fit the overall 
development scheme and not vice versa. 

The third component of a rational transport policy is a "flexi- 
bility" component. The North is changing rapidly and transport 
technology itself is changing at a very rapid pace. Great care 
must be taken that traditional methods of solving transport problems 
are not followed blindly without given due consideration to the 
great weight of a very rapidly changing transportation technology. 
Care should also be taken that all possible solutions are examined 
so that the trap of “name-tagging" projects can be avoided. , 

While it is true chat flexibility in transport can only be 


achieved by paying a price, given the rapid acceleration of trans- 


port technology, the price appears to be worth paying. Prudhoe 
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volutionized our thinking about the possible benefits of 
nd supertanker technology. Similarly, the discovery 


ana 


large gold mine in the Arctic tundra would undoubtedly affect 


fy 


thinking as to what viable solutions to the "transport problem" 


IV. SUMMARY AND CONCLUDING REMARKS 
The salient points and considerations raised in this paper 

are as follows: 

(1) Transportation has been and will continue to be of para- 
mount importance to the overall development of the North. 

(2) Considerable differences exist between the North and the 
rest of Canada with respect to population densities, 
transport infrastructure, etc. with the result that solu- 
tions to "southern" transport problems are seldom applic- 
able to northern situations. 

(3) As new settlements usually result in heavy demands for | 
government social services of all kinds, public transport 
planning should (other things equal) attempt to keep the 
scattering of population to a minimum. 

(4) The social and cultural needs of the northern population 
and the fragile northern ecology are two factors which 
must' be considered in any transport plan decision. As it | 
is virtually impossible to put meaningful dollar values 
on these factors, the final weighting will depend on a | 


| | 

value judgement of the decision maker. . : 
| 
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(5) 


(6) 


(7) 


(8) 


the 


A rapidly changing and developing transport technology and a 
North that is still subject to "shock effects" such as 
Prudhoe Bay, make long term predictions of future demand for 
transport a very difficult task. Given the rapid rate of 
Change, a higher cost (in the short run) flexible policy is 
to be preferred to a ‘lower cost' inflexible policy. 
Alternative solutions to transport problems should be care- 
fully considered in order to avoid a premature hardening of 
the transport infrastructure and imposing heavier costs on 
future development than necessary. The alternatives of moving 
information as opposed to moving people and the alternative 

of concentrating investment in larger centres as opposed to 
company towns are suggested in this paper. 

Rational is basically that which makes sense, and as transport | 
is a means to an end, a rational approach is to use transport 
planning to maximum effect towards achieving a desired goal. 
If a balanced development is assumed as a désirable end in | 
the North, a rational approach to public transport planning 


would include: (a) evaluating projects with an enlightened 


benefit-cost analysis, (b) coordinating transport planning 
with other development tools, and (c) keeping transport plan- | 
ning as flexible as possible given the rapidly changing 


northern scene. 
i { 


If we fully understand the needs of the North and are aware of 


alternative methods of dealing with the problems involved in 


planning northern transportation, viable solutions should be 


‘patgoleved bas Lapasdo. winiet k ie 


s bas yvpoloniobes StogEerst2 
& foo } xoofe" a § cia aad LL ise’ ‘ad teds Ao 
Zot Sr % auuszut to eaoistorbeitg mzet paol wei Fatal sorta 


| . ie 
So ejax Biqsx edt nevio .Aesd slvoliiip yaev 8 sroqensta 
B 


vo. log eldixel? (aux dxode edt mt) teom sedpid e yopmato 


ea elidixasliat ‘seas cewek’ & oF berisiezg ad os 


“_ 


ors. 
xd bivode emaldotq sregemsty Oo anos Jule oviganzeds Me 


to vainshrsh etussmerq s Slovs oF & bio The. bexebienoo ee 


steoo seiveed poteogqut bas exsyout so sx0¢ janet @ os 3 


siveom to wzevissnresis ent -VIssegOSA aadt tnanqoieved ‘oxuaee 
4 ie Ay 
xetia sitt bas elqoeq erivon od Deaoggo Bs ‘goltsmrobak | 
i i He : 
od beszoaco es estsaso zepiel ms Saemteewad paizersaessos FR 
P iB 


»tegeg atds at baveoueus 21s enwor yesqnog | 


i a4 
ioqeasis 265 bas ,sense eexem foltdw sods yilsotasd ei a 


rs <o 


rocensis seu ot el dosozqqs Isnolsez 6 ,bae ns Ot snsott & Oh) 


at 


_Isoo bezitaeb 6 paiveisos abiswot tosite' mumim sr es vakanalg 
6h s es bemveas el jnemqoLove beonsisd S o @ 

be ee 
togqansit oifdugq of dosoxqgs fsnolsst . vAISOR, F 


: 

c 

i 

© 
ms. 
0 

ie 
rai 
te 


; ai - « 
PMs S2G 3 


benetips ine a6 AS iw astoatorg pabseuleve (3) “eebatonk, sie 


pata ante sroqenssd gadsenibrooo (d) | eteyone Shoonsts ao : 
7 pal ue hiplegy 7% es - =hy ty ah Das ape oy 95 PHY , 
nei sroqenss ig 3 (2) bas atoog commas wez0 : 


Lan 


aa ee 


forthcoming. While this paper is ‘"“long on problems and short 
on solutions", surely a full appreciation of the difficulties 
involved is necessary before attempting to derive a solution to 


any given problem. 
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